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SHIFT REGISTER UNIT, GATE DRIVING
CIRCUIT AND DISPLAY APPARATUS

TECHNICAL FIELD

The present disclosure relates to the technical field of dis-
play, and more particularly, to a shift register unit, a gate
driving circuit and a display apparatus.

BACKGROUND

The basic principle for displaying a frame of picture by a
Thin Film Transistor-Liquid Crystal Display (TFT-LCD) is as
follows: a square wave with a certain width is inputted to each
of'pixel rows sequentially from up to down by a gate driver to
strobe each of the pixel rows, and then signals required by
each of pixel rows are outputted sequentially from up to down
by a source driver. Recently, a display device with such struc-
ture is generally manufactured by making a gate driving cir-
cuit and a source driving circuit on a glass panel with a COF
(Chip on Film) process or a COG (Chip on Glass, that is, the
chip is fixed on the glass directly) process, however, when a
resolution is high, outputs of both the gate driver and the
source driver are more and a length of the driving circuit
would increase, which is disadvantageous for a bonding pro-
cess of a module driving circuit.

In order to overcome the above problem, a design of GOA
(Gate Driver on Array) circuit is commonly utilized in the
manufacture of existing display devices. Compared with the
traditional COF or COG process, the GOA circuit not only
saves the cost, but also may achieve a beautiful appearance
having two symmetrical sides on the panel, meanwhile the
GOA circuit removes the Bonding area and its periphery
wiring space of the gate driving circuit, so that it realizes a
thin frame design for the display apparatus and improves a
produce capacity and a yield of the display apparatus.

In the existing design for the GOA circuit, in order to
realize precise controlling to each stage of gate driving sig-
nals, it is necessary for each stage of shift register unit to
comprise a plurality of functional modules, such as a pulling-
up module and a pulling-down module for realizing high-low
changes in potentials of gate driving signals, a control module
for control a pulling-up state or a pulling-down state and an
inputting module for performing a scan or reset function, and
each functional module further comprises a plurality of tran-
sistors. With continual developments of the display tech-
nique, people’s requirements on the display apparatus with
the thin frame are increasing. The key of the display apparatus
with the thin frame is how to further reduce the number of use
of'the transistors in the GOA circuit. In the existing design for
the GOA circuit, the structure is complex because of a limi-
tation caused by the plurality of the functional modules in the
shift register unit, and thus it is difficult to further reduce the
number of use of the transistors.

SUMMARY

There provide in the embodiments of the present disclosure
a shift register unit, a gate driving circuit and a display appa-
ratus, which are capable of simplifying a structure of the shift
register unit and further reducing the number of use of the
transistors.

In order to settle the problems in the prior art, the embodi-
ments of the present disclosure utilize solutions as follows.

According to an aspect of the embodiments of the present
disclosure, there is provided a shift register unit comprising:
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an inputting module, which is connected with a first signal
input terminal, a second signal input terminal, a first voltage
terminal, a second voltage terminal and a first outputting
module, and configured to control a scan direction of the shift
register unit according to a signal inputted from the first signal
input terminal, a signal inputted from the second signal input
terminal, a voltage inputted from the first voltage terminal and
a voltage inputted from the second voltage terminal;

the first outputting module, which is connected with a first
clock signal terminal, a first node and a first signal output
terminal, and configured to control a potential of a signal
outputted from the first signal output terminal according to a
signal outputted from the inputting module and a first clock
signal inputted from the first clock signal terminal, the first
node is a connection node of the first outputting module and
a second outputting module; and

the second outputting module, which is connected with the
first node, a second clock signal terminal and a second signal
output terminal, and configured to control a potential of a
signal outputted from the second signal output terminal
according to a signal at the first node and a second clock
signal inputted from the second clock signal terminal.

According to another aspect of the embodiments of the
present disclosure, there is provided a gate driving circuit
comprising a plurality of stages of the shift register units
described above:

except for a first stage of shift register unit, a signal output
terminal at a current stage of each shift register unit among the
remaining is connected with a second signal input terminal of
a previous stage of shift register unit adjacent thereto; and

except for a last stage of shift register unit, the signal output
terminal at the current stage of each shift register unit among
the remaining is connected with a first signal input terminal of
a next stage of shift register unit adjacent thereto.

According to a further aspect of the embodiments of the
present disclosure, there is provided a display apparatus com-
prising the gate driving circuit described above.

In the shift register unit, the gate driving circuit and the
display apparatus according to the embodiments of the
present disclosure, the number of function modules in the
shift register unit can be reduced effectively, the structure of
the shift register unit can be simplified, so that the number of
use of the transistors can be further reduced and therefore a
thin frame design for the display apparatus is realized while
the circuit is ensured to operate stably.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating a structure of a
shift register unit according to embodiments of the present
disclosure;

FIG. 2 is a schematic diagram illustrating a structure of
another shift register unit according to the embodiments of
the present disclosure;

FIG. 3 is a schematic diagram illustrating a circuit connec-
tion structure of a shift register unit according to the embodi-
ments of the present disclosure;

FIG. 4 is a waveform diagram illustrating signal timings
when the shift register unit operates according to the embodi-
ments of the present disclosure; and

FIG. 5 is a schematic diagram illustrating a structure of a
gate driving circuit according to the embodiments of the
present disclosure.

DETAILED DESCRIPTION

Thereafter, solutions of embodiments of the present dis-
closure will be described clearly and completely in connec-
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tion with drawings of the embodiments of the present disclo-
sure, but obviously the described embodiments are only
some, but not all of the embodiments of the present disclo-
sure. Any other embodiments obtained by those ordinary
skilled in the art based on the embodiments of the present
disclosure without inventive labors should fall into a scope
sought for protection in the present disclosure.

All of transistors utilized in all embodiments of the present
disclosure may be thin film transistors or field effect transis-
tors or any other devices with same characteristics, and
because a source and a drain of the transistor utilized herein
are symmetrical, there is no difference between the source
and the drain. In the embodiments of the present disclosure, in
order to distinguish two electrodes except for a gate of the
transistor, one electrode therein is referred to as a first elec-
trode while the other electrode is referred to as a second
electrode. Further, the transistor may be classified as a N-type
and a P-type according to its characteristics. In the embodi-
ments of the present disclosure, the each stage of shift register
unit may comprise a plurality of N-type transistors and a
plurality of P-type transistors at the same time, wherein the
first electrode of the transistor may be the source of the
transistor, while the second electrode of the transistor may be
the drain of the transistor.

Asillustrated in FIG. 1, a shift register unit according to the
embodiments of the present disclosure comprises: an input-
ting module 11, a first outputting module 12 and a second
outputting module 13.

The inputting module 11 is connected with a first signal
input terminal INPUT1, a second signal input terminal
INPUT?2, a first voltage terminal V1, a second voltage termi-
nal V2 and the first outputting module 12, and is configured to
control a scan direction of the shift register unit according to
a signal inputted from the first signal input terminal INPUT1,
a signal inputted from the second signal input terminal
INPUT2, a voltage inputted from the first voltage terminal V1
and a voltage inputted from the second voltage terminal V2.

The first outputting module 12 is connected with a first
clock signal terminal CK, a first node A and a first signal
output terminal OUTPUT1, and is configured to control a
potential of a signal outputted from the first signal output
terminal OUTPUT1 according to a signal inputted from the
inputting module 11 and a first clock signal inputted from the
first clock signal terminal CK, the first node A is a connection
node of the first outputting module 12 and a second outputting
module 13.

The second outputting module 13 is connected with the
firstnode A, a second clock signal terminal CKB and a second
signal output terminal OUTPUT?2, and is configured to con-
trol a potential of a signal outputted from the second signal
output terminal OUTPUT?2 according to a signal at the first
node A and a second clock signal inputted from the second
clock signal terminal CKB.

In the shift register unit according to the embodiments of
the present disclosure, the number of functional modules in
the shift register unit can be reduced effectively, the structure
of'the shift register unit can be simplified, so that the number
of use of the transistors can be further reduced and therefore
a thin frame design for the display apparatus is realized while
the circuit is ensured to operate stably.

As an example, as illustrated in FIG. 2, in the shift register
unit according to the embodiments of the present disclosure,
the inputting module 11 may comprises:

a first transfer gate F1, which is connected with the first
signal input terminal INPUT1, the first voltage terminal V1

20

25

35

40

45

50

55

60

65

4

and the second voltage terminal V2, respectively, an output
terminal of the first transfer gate F1 is connected with the first
outputting module 12; and

a second transfer gate F2, which is connected with the
second signal input terminal INPUT?2, the first voltage termi-
nal V1 and the second voltage terminal V2, an output terminal
of the second transfer gate F2 is connected with the first
outputting module 12.

It should be noted that a plurality of transfer gate circuits
may be included in the shift register unit according to the
embodiments of the present disclosure, and the transfer gate
circuits may function as analog switches for transferring an
analog signal, and each transfer gate circuit may comprise a
group of N-type transistors and P-type transistors disposed in
parallel. Of course, the transfer gate circuit may further utilize
other circuit structure or components having the switching
function in the prior art, and the embodiments of the present
disclosure are not limited thereto.

Specifically, as illustrated in the FIG. 3, the first transfer
gate F1 can comprise:

a first transistor T1, a first electrode of the first transistor T1
is connected with the first signal input terminal INPUT1, a
gate of the first transistor T1 is connected with the first voltage
terminal V1, and a second electrode of the first transistor T1
is connected with the first outputting module 12; and

a second transistor T2, a first electrode of the second tran-
sistor T2 is connected with the first signal input terminal
INPUT1, a gate of the second transistor T2 is connected with
the second voltage terminal V2, and a second electrode of the
second transistor T2 is connected with the first outputting
module 12.

The second transfer gate F2 can comprise:

a third transistor T3, a first electrode of the third transistor
T3 is connected with the second signal input terminal
INPUT2, a gate of the third transistor T3 is connected with the
second voltage terminal V2, and a second electrode of the
third transistor T3 is connected with the first outputting mod-
ule 12; and

a fourth transistor T4, a first electrode of the fourth tran-
sistor T4 is connected with the second signal input terminal
INPUT2, a gate of the fourth transistor T4 is connected with
the first voltage terminal V1, and a second electrode of the
fourth transistor T4 is connected with the first outputting
module 12.

With the inputting module 11 having such a structure, the
inputting module 11 can realize a bi-direction scan of the gate
driving circuit, when signals outputted from a previous stage
and a next stage of shift register units are used as input signals
of'the first signal input terminal INPUT1 or the second signal
input terminal INPUT?2 of the current stage of shift register
unit, respectively. Specifically, a signal N-1 OUT outputted
from the first signal output terminal OUTPUT1 of the previ-
ous stage of shift register unit can be inputted to the first signal
input terminal INPUT1 of the current stage of shift register
unit, and a signal N+1 OUT outputted from the first signal
output terminal OUTPUT1 of the next stage of shift register
unit can be inputted to the second signal input terminal
INPUT?2 of the current stage of shift register unit.

In the shift register unit illustrated in FIG. 3, the first
transistor T1 and the third transistor T3 are the N-type tran-
sistors, while the second transistor T2 and the fourth transis-
tor T4 are the P-type transistors. For the inputting module 11
having such a structure, when a high level VDD is inputted
from the first voltage terminal V1 and a low level VSS is
inputted from the second voltage terminal V2, a high level
outputted from the previous stage of shift register unit can
pre-charge the first outputting module 12 through the input-
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ting module 11, and the first outputting module 12 can be
reset by a high level outputted from the next stage of shift
register unit through the inputting module 11 so as to realize
scanning and driving in a direction from up to down in the
gate driving circuit.

When the low level VSS is inputted from the first voltage
terminal V1 and the high level VDD is inputted from the
second voltage terminal V2, the first outputting module 12
can be pre-charged by the high level outputted from the next
stage of shift register unit through the inputting module 11,
and the first outputting module 12 can be reset by the high
level outputted from the previous stage of shift register unit
through the inputting module 11, so as to realize scanning and
driving in a direction from down to up in the gate driving
circuit.

Alternatively, the signal N+1 OUT outputted from the first
signal output terminal OUTPUT1 of the next stage of shift
register unit can also be inputted to the first signal input
terminal INPUT1 of the current stage of shift register unit,
while the signal N-1 OUT outputted from the first signal
output terminal OUTPUT1 of the previous stage of shift
register unit can also be inputted to the second signal input
terminal INPUT2 of the current stage of shift register unit. By
utilizing a first voltage terminal V1 and a second voltage
terminal V2 which are converse to the case described above,
the bi-direction scan of the gate driving circuit can also be
realized.

It should be noted that above descriptions are only illustra-
tive explanations for the inputting module 11 to perform the
bi-direction scan. It should be understood that the bi-direction
scan of the gate driving circuit can also be realized by chang-
ing the high-low levels of the voltages inputted from the first
voltage terminal V1 and the second voltage terminal V2,
when the first transistor T1 and the third transistor T3 are the
P-type transistors and the second transistor T2 and the fourth
transistor T4 are the N-type transistors.

As an example, as illustrated in FIG. 2, in the shift register
unit according to the embodiments of the present disclosure,
the first outputting module 12 can comprise:

a third transfer gate F3, which is connected with the input-
ting module 11 and the first clock signal terminal CK, respec-
tively, an output terminal of the third transfer gate F3 being
connected with a second node B which is a node of the output
terminal of the third transfer gate F3 and the first node A, it
should be noted that the second node B and the first node A
can be a same node in the present embodiment;

a capacitor C, one terminal of the capacitor C is connected
with the second node B, and the other terminal of the capaci-
tor C is connected with a fourth voltage terminal V4; and

afirst inverter F4, which is connected respectively with the
first clock signal terminal CK, the third voltage terminal V3
and the fourth voltage terminal V4, and an output terminal of
the first inverter F4 being connected with a control terminal of
the third transfer gate F3.

It should be noted that a plurality of inverter circuits can be
included in the shift register unit according to the embodi-
ments of the present disclosure. The inverter circuit can per-
form an inverting process of 180° on the phase of the input
signals, and each inverter circuit can comprise a pair of
N-type transistor and P-type transistor disposed in series. Of
course, the inverter circuit can further utilize other circuit
structure or components having the inverting function in the
prior art, and the embodiments of the present disclosure are
not limited thereto.

The third voltage terminal V3 can be the high level VDD,
and the fourth voltage terminal V4 can be a grounded terminal
and the low level VSS. With such a circuit structure, the first
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outputting module 12 can control the potential of the signal
outputted from the first signal output terminal OUTPUT1
according to a change in the potential of the signal inputted
from the inputting module 11. The signal outputted from the
first signal output terminal OUTPUT1 can be inputted to the
signal input terminal of the previous or next stage of shift
register unit, as a start signal or a reset signal to realize the
bi-direction scan of the gate driving circuit.

In an actual application process, the first node A and the
second node B can be different nodes, and the second node B
can be connected to the first signal output terminal OUT-
PUT1 because a potential at the second node B satisfies the
timing of the signal outputted from the first signal output
terminal OUTPUT1. However, such manner is disadvanta-
geous in that the driving ability at the second node B is
comparatively low, so it is difficult to drive a large scale
circuit and in turn the product quality of the display device is
affected.

In order to improve the driving ability of the signal output-
ted from the first signal output terminal OUTPUT1, as illus-
trated in FIG. 2, the first outputting module 12 can further
comprise:

at least one pair of inverters connected in series, which are
disposed between the first node A and the second node B.

Herein, the first signal output terminal OUTPUT1 is con-
nected with the first node A. Because the inverter has an effect
for improving the driving ability, the driving ability of the
signal outputted from the first signal output terminal OUT-
PUT1 can be improved effectively with the structure com-
prising the pairs of the inverters connected in series, without
changing the phase of the outputted signal. For example, in
the shift register unit illustrated in FIG. 2, there is a pair of
inverters connected in series between the first node A and the
second node B, that is, a second inverter F5 and a third
inverter F6.

Specifically, as illustrated in FIG. 3, the third transfer gate
F3 can comprise:

a fifth transistor T5, a first electrode of the fifth transistor
T5 is connected with the inputting module 11, a gate of the
fifth transistor T5 is connected with the first clock signal
terminal CK, and a second electrode of the fifth transistor T5
is connected with the second node B; and

a sixth transistor T6, a first electrode of the sixth transistor
T6 is connected with the inputting module 11, and a second
electrode of the sixth transistor T6 is connected with the
second node B.

The first inverter F4 can comprise:

a seventh transistor T7, a first electrode of the seventh
transistor T7 is connected with the third voltage terminal V3,
a gate of the seventh transistor T7 is connected with the first
clock signal terminal CK, and a second electrode of the sev-
enth transistor T7 is connected with a gate of the sixth tran-
sistor T6; and

an eighth transistor T8, a first electrode of the eighth tran-
sistor T8 is connected with the fourth voltage terminal V4, a
gate of the eighth transistor T8 is connected with the first
clock signal terminal CK, and a second electrode of the eighth
transistor T8 is connected with the gate of the sixth transistor
Té6.

The second inverter F5 and the third inverter F6 connected
in series are disposed between the first node A and the second
node B, and the second inverter F5 comprises:

a ninth transistor T9, a first electrode of the ninth transistor
T9 is connected with the third voltage terminal V3, a gate of
the ninth transistor T9 is connected with the second node B,
and a second electrode of the ninth transistor T9 is connected
with the third inverter F6; and
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atenth transistor T10, a first electrode of the tenth transistor
T10 is connected with the fourth voltage terminal V4, a gate
of'the tenth transistor T10 is connected with the second node
B, and a second electrode of the tenth transistor T10 is con-
nected with the third inverter F6.

The third inverter F6 comprises:

an eleventh transistor T11, a first electrode of the eleventh
transistor T11 is connected with the third voltage terminal V3,
a gate of the eleventh transistor T11 is connected with the
second inverter F5, and a second electrode of the eleventh
transistor T11 is connected with the first node A; and

a twelfth transistor T12, a first electrode of the twelfth
transistor T12 is connected with the fourth voltage terminal
V4, a gate of the twelfth transistor T12 is connected with the
second inverter F5, and a second electrode of the twelfth
transistor T12 is connected with the first node A.

Specifically, both of the second electrode of the ninth tran-
sistor T9 and the second electrode of the tenth transistor T10
are connected with the gate of the eleventh transistor T11 and
the gate of the twelfth transistor T12, respectively, to realize
the connection of the output terminal of the second inverter F5
with the input terminal of the third inverter F6.

Of course, more pairs of the inverters can be connected in
series between the first node A and the second node B depend-
ing on requirements in actual designs, and will not be exem-
plified one by one herein. The first outputting module 12
having such structure can control the potential of the signal
outputted from the first signal output terminal OUTPUT1
according to the signal inputted from the inputting module 11
and the clock signal inputted from the first clock signal ter-
minal CK.

It should be noted that, the shift register unit illustrated in
FIG. 3 is described by taking the transistors T5, T8, T10, T12
being the N-type transistors and the transistors 16, T7, T9,
T11 being the P-type transistors as an example. It should be
understood that the same functions as the above embodiments
can be achieved by changing the third voltage terminal V3,
the fourth voltage terminal V4 and the first clock signal ter-
minal CK correspondingly, when the types of the above tran-
sistors are changed.

Additionally, as illustrated in FIG. 2, in the shift register
unit according to the embodiments of the present disclosure,
the second outputting module 13 can comprise:

an NAND gate F7, which is connected with the first node A,
the third voltage terminal V3, the fourth voltage terminal V4
and the second clock signal terminal CKB, respectively, and
an output terminal of the NAND gate F7 is connected with a
fourth inverter F8.

The fourth inverter F8 is connected with the NAND gate
F7, the third voltage terminal V3 and the fourth voltage ter-
minal V4, respectively, and an output terminal of the fourth
inverter F'8 is connected with the second signal output termi-
nal OUTPUT2.

It should be noted that, in the shift register unit according to
the embodiments of the present disclosure, an NAND gate
circuit can be composed of a group of AND gate circuits and
agroup of NOR gate circuits, and both of the AND gate circuit
and the NOR gate circuit can comprise a pair of a N-type
transistor and a P-type transistor disposed in series. Of
course, the NAND gate circuit can further utilize other circuit
structure or components having the NAND function in the
prior art, and the embodiments of the present disclosure are
not limited thereto.

Specifically, as illustrated in FIG. 3, the NAND gate F7 can
comprise:

a thirteenth transistor T13, a first electrode of the thirteenth
transistor T13 is connected with the third voltage terminal V3,
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a gate of the thirteenth transistor T13 is connected with the
firstnode A, and a second electrode of the thirteenth transistor
T13 is connected with the fourth inverter F8;

a fourteenth transistor T14, a gate of the fourteenth tran-
sistor T14 is connected with the first node A, and a second
electrode of the fourteenth transistor T14 is connected with
the fourth inverter F8;

a fifteenth transistor T15, a first electrode of the fifteenth
transistor T15 is connected with the third voltage terminal V3,
a gate of the fifteenth transistor T15 is connected with the
second clock signal terminal CKB, and a second electrode of
the fifteenth transistor T15 is connected with the fourth
inverter F8; and

a sixteenth transistor T16, a first electrode of the sixteenth
transistor T16 is connected with the fourth voltage terminal
V4, a gate of the sixteenth transistor T16 is connected with the
second clock signal terminal CKB, and a second electrode of
the sixteenth transistor T16 is connected with the first elec-
trode of the fourteenth transistor T14.

The fourth inverter F8 can comprise:

a seventeenth transistor T17, a first electrode of the seven-
teenth transistor T17 is connected with the third voltage ter-
minal V3, a gate of the seventeenth transistor T17 is con-
nected with the NAND gate F7, and a second electrode of the
seventeenth transistor T17 is connected with the second sig-
nal output terminal OUTPUT?2; and

an eighteenth transistor T18, a first electrode of the eigh-
teenth transistor T18 is connected with the fourth voltage
terminal V4, a gate of the eighteenth transistor T18 is con-
nected with the NAND gate F7, and a second electrode of the
eighteenth transistor T18 is connected with the second signal
output terminal OUTPUT2.

Specifically, the second electrode of the thirteenth transis-
tor T13, the second electrode of the fourteenth transistor T14
and the second electrode of the fifteenth transistor T15 are all
connected with the gate of the seventeenth transistor T17 and
the gate of the eighteenth transistor T18, respectively, so that
it is realized that the output terminal of the NAND gate F7 is
connected to the input terminal of the fourth inverter F8.

It should be noted that, the shift register unit illustrated in
FIG. 3 is described by taking the transistors T14, T16, T18
being the N-type transistors and the transistors T13, T15, T17
being the P-type transistors as an example. It should be under-
stood that the same function as the above embodiments can be
achieved by changing the third voltage terminal V3, the fourth
voltage terminal V4 and the second clock signal terminal
CKB correspondingly, when the types of the above transistors
are changed.

Inthe shift register unit illustrated in FIG. 3, there comprise
9 N-type transistors, 9 P-type transistors and one capacitor
respectively. Compared with the prior art, with such design
for the circuit structure, the number of functional modules in
the shift register unit is reduced effectively, the structure of
the shift register unit is simplified, and the number of use of
the transistors is further reduced, so that difficulties in the
circuit design and manufacture are decreased remarkably, and
sizes for the circuit area and wiring space are controlled
effectively, and therefore a thin frame design for the display
apparatus is realized while the circuit is ensured to operate
stably.

The shift register unit adopting such a structure can realize
the bi-direction scan of the gate driving circuit by changing
the high-low level of the control signals. Specifically, a driv-
ing method of the shift register unit, illustrated in FIG. 3,
according to the embodiments of the present disclosure and
its operation states will be described in details below in con-
nection with a signal timing state diagram shown in FIG. 4.
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Stage @: the first signal input terminal INPUT1 of the
current stage of shift register unit is connected with the first
signal output terminal of the previous stage of shift register
unit and receives a signal STV_N-1 from the previous stage
of'shift register unit; the second signal input terminal INPUT2
of'the current stage of shift register unit is connected with the
first signal output terminal of the next stage of shift register
unit and receives a signal STV_N+1 from the next stage of
shift register unit. In this stage, the signal STV_N-1 is at the
high level, and the transfer gate F3 is turned on when the first
clock signal inputted from the first clock signal terminal CK
is at the high level, the signal STV_N-1 charges the capacitor
C through the transfer gate F3, so that the capacitor Cis at a
high potential and outputs a signal STV_N with the high level
to the first signal output terminal OUTPUT1 of the current
stage of shift register unit by means of amplifying functions
of the two stages of inverters F5 and F6.

Stage @: in this stage, the transfer gate F3 is turned off
when the first clock signal inputted from the first clock signal
terminal CK is at the low level and the second clock signal
inputted from the second clock signal terminal CKB is at the
high level so that the voltage across the capacitor C cannot be
discharged, which renders the voltage is held at the high
potential and the signal STV_N goes on to be held at the high
potential; further, also because the second clock signal input-
ted from the second clock signal terminal CKB is at the high
level, the NAND gate F7 outputs a signal Out_N with the high
level to the second signal output terminal OUTPUT2 of the
current stage of shift register unit through the inverter F8.

Stage @: in this stage, the first clock signal inputted from
the clock signal terminal CK is at the high level, the second
clock signal inputted from the second clock signal terminal
CKB is at the low level, the signal STV_N-1 is at the low
level and the transfer gate F3 is turned on, the capacitor C is
discharged by the signal STV_N-1 through the transfer gate
F3, so that the capacitor C is at the low level, and outputs the
signal STV_N with the low level to the first signal output
terminal OUTPUT1 of the current stage of shift register unit
by means of the amplifying functions of the two inverters F5
and F6 while outputting the signal Out_N with the low level
to the second signal output terminal OUTPUT?2 of'the current
stage of shift register unit through subsequent inverters and
NAND gates.

As such, a shift from the Out_N-1 to the Out_N at the
current stage and then to the Out_N_1 is realized, that is to
say, a gate line driving and scanning output from up to down
is realized. It should be noted that, in the embodiments of the
present disclosure, the manners of pre-charging and resetting
can be converted by changing the high-low potentials of the
signals STV_N-1, STV_N+1, VDD and VSS, so that the
bi-direction scan of the gate driving circuit from up to down or
from down to up is realized respectively.

With the shift register unit according to the embodiments
of the present disclosure, the number of function modules in
the shift register unit can be reduced effectively, the structure
of'the shift register unit can be simplified, so that the number
of use of the transistors can be further reduced and therefore
a thin frame design for the display apparatus is realized while
the circuit is ensured to operate stably.

As illustrated in FIG. 5, a gate driving circuit according to
the embodiments of the present disclosure comprises a plu-
rality of stages of above shift register units. Herein, the second
signal output terminal OUTPUT?2 of each stage of shift reg-
ister unit SR outputs a line scan signal G for the current stage.

Except for the first stage of shift register unit SR0, the first
signal output terminal OUTPUT1 of each of the remaining
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shift register units is connected with a second signal input
terminal INPUT2 of the previous stage of shift register unit
adjacent thereto; and

except for the last stage of shift register unit SRn, the first
signal output terminal OUTPUT1 of each of the remaining
shift register units is connected with a first signal input ter-
minal INPUT1 of a next stage of shift register unit adjacent
thereto.

In the embodiments of the present disclosure, a frame start
signal STV can be inputted to the first signal input terminal
INPUT1 ofthe first stage of shift register unit SR0; and a reset
signal RST can be inputted to the second signal input terminal
INPUT?2 of the last stage of shift register unit SRn. Herein, a
same data line can be used to provide the frame start signal
STV and the reset signal RST to the first stage of shift register
unit SRO and the last stage of shift register unit SRn, respec-
tively.

The gate driving circuit according to the embodiments of
the present disclosure comprises a plurality of shift register
units, the number of functional modules in the shift register
unit can be reduced effectively, the structure of the shift
register unit can be simplified, so that the number of use of the
transistors can be further reduced and therefore a thin frame
design for the display apparatus is realized while the circuit is
ensured to operate stably.

When signals outputted from a previous stage and a next
stage of shift register units are used respectively as input
signals of the first signal input terminal INPUT1 or the second
signal input terminal INPUT?2, the inputting module 11 can
realize a bi-direction scan of the gate driving circuit. Specifi-
cally, a signal N-1 OUT outputted from the first signal output
terminal OUTPUT1 ofthe previous stage of shift register unit
can be inputted to the first signal input terminal INPUT1 of
the current stage of shift register unit, and a signal N+1 OUT
outputted from the first signal output terminal OUTPUT1 of
the next stage of shift register unit can be inputted to the
second signal input terminal INPUT?2 of the current stage of
shift register unit.

In the shift register unit illustrated in FIG. 3, the first
transistor T1 and the third transistor T3 are the N-type tran-
sistors, while the second transistor T2 and the fourth transis-
tor T4 are the P-type transistors. For the inputting module 11
having such a structure, when a high level VDD is inputted
from the first voltage terminal V1 and a low level VSS is
inputted from the second voltage terminal V2, a high level
outputted from the previous stage of shift register unit can
pre-charge the first outputting module 12 through the input-
ting module 11, and a high level outputted from the next stage
of shift register unit can reset the first outputting module 12
through the inputting module 11, so that the gate driving
circuit is realized to scan and drive in a direction from up to
down.

Further, when the first voltage terminal V1 inputs the low
level VSS and the second voltage terminal V2 inputs the high
level VDD, the high level outputted from the next stage of
shift register unit can pre-charge the first outputting module
12 through the inputting module 11, and the high level out-
putted from the previous stage of shift register unit can reset
the first outputting module 12 through the inputting module
11, so that the gate driving circuit is realized to scan and drive
in a direction from down to up.

Alternatively, the signal N+1 OUT outputted from the first
signal output terminal OUTPUT1 of the next stage of shift
register unit can also be inputted to the first signal input
terminal INPUT1 of the current stage of shift register unit,
while the signal N-1 OUT outputted from the first signal
output terminal OUTPUT1 of the previous stage of shift
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register unit can also be inputted to the second signal input
terminal INPUT2 of the current stage of shift register unit. By
utilizing a first voltage terminal V1 and a second voltage
terminal V2 which are converse to the case described above,
the bi-direction scan of the gate driving circuit can also be
realized.

It should be noted that above descriptions are only illustra-
tive explanations for the inputting module 11 to perform the
bi-direction scan. It should be understood that the bi-direction
scan of the gate driving circuit can also be realized by chang-
ing the high-low levels of the voltages inputted from the first
voltage terminal V1 and the second voltage terminal V2,
when the first transistor T1 and the third transistor T3 are the
P-type transistors and the second transistor T2 and the fourth
transistor T4 are the N-type transistors.

There further provide in the embodiments of the present
disclosure a display apparatus comprising the gate driving
circuit described above.

The structure of the gate driving circuit has been described
in the previous embodiments in details, and will not be
described again herein.

The display apparatus according to the embodiments of the
present disclosure comprises the gate driving circuit includ-
ing the plurality of the shift register units, the number of
function modules in the shift register unit can be reduced
effectively, the structure of the shift register unit can be sim-
plified, so that the number of use of the transistors can be
further reduced and therefore a thin frame design for the
display apparatus is realized while the circuit is ensured to
operate stably.

The above descriptions only illustrate the specific embodi-
ments of the present invention, and the protection scope of the
present invention is not limited to this. Given the teaching as
disclosed herein, variations or substitutions, which can easily
occurto any skilled pertaining to the art, should be covered by
the protection scope of the present invention. Thus, the pro-
tection scope of the present invention is defined by the claims.

What is claimed is:

1. A shift register unit comprising:

an inputting module connected with a first signal input
terminal, a second signal input terminal, a first voltage
terminal, a second voltage terminal and a first outputting
module, and configured to control a scan direction of the
shift register unit according to a signal inputted from the
first signal input terminal, a signal inputted from the
second signal input terminal, a voltage inputted from the
first voltage terminal and a voltage inputted from the
second voltage terminal;

the first outputting module connected with a first clock
signal terminal, a first node and a first signal output
terminal, and configured to control a potential ofa signal
outputted from the first signal output terminal according
to a signal outputted from the inputting module and a
first clock signal inputted from the first clock signal
terminal, the first node being a connection node of the
first outputting module and a second outputting module;
and

the second outputting module connected with the first
node, a second clock signal terminal and a second signal
output terminal, and configured to control a potential of
a signal outputted from the second signal output termi-
nal according to a signal at the first node and a second
clock signal inputted from the second clock signal ter-
minal.

2. The shift register unit of claim 1, wherein the inputting

module comprises:
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a first transfer gate connected with the first signal input
terminal, the first voltage terminal and the second volt-
ageterminal, respectively, and having an output terminal
connected with the first outputting module; and

a second transfer gate connected with the second signal
input terminal, the first voltage terminal and the second
voltage terminal, and having an output terminal con-
nected with the first outputting module.

3. The shift register unit of claim 2, wherein the first trans-

fer gate comprises:

a first transistor whose first electrode is connected with the
first signal input terminal, gate is connected with the first
voltage terminal, and second electrode is connected with
the first outputting module; and

a second transistor whose first electrode is connected with
the first signal input terminal, gate is connected with the
second voltage terminal, and second electrode is con-
nected with the first outputting module,

the second transfer gate comprises:

a third transistor whose first electrode is connected with the
second signal input terminal, gate is connected with the
second voltage terminal, and second electrode is con-
nected with the first outputting module; and

a fourth transistor whose first electrode is connected with
the second signal input terminal, gate is connected with
the first voltage terminal, and second electrode is con-
nected with the first outputting module.

4. The shift register unit of claim 1, wherein the first out-

putting module comprises:

a third transfer gate connected with the inputting module
and the first clock signal terminal, respectively, and hav-
ing an output terminal connected with a second node
which is a node of the output terminal of the third trans-
fer gate and the first node;

a capacitor whose one terminal is connected with the sec-
ond node, and other terminal is connected with a fourth
voltage terminal; and

a first inverter connected with the first clock signal termi-
nal, the third voltage terminal and the fourth voltage
terminal respectively, and having an output terminal
connected with a control terminal of the third transfer
gate.

5. The shift register unit of claim 4, wherein the first out-

putting module further comprises:

at least one pair of inverters connected in series, which are
disposed between the first node and the second node.

6. The shift register unit of claim 5, wherein the third

transfer gate comprises:

a fifth transistor whose first electrode is connected with the
inputting module, gate is connected with the first clock
signal terminal, and second electrode is connected with
the second node; and

a sixth transistor whose first electrode is connected with the
inputting module, and second electrode is connected
with the second node,

the first inverter comprises:

a seventh transistor whose first electrode is connected with
the third voltage terminal, gate is connected with the first
clock signal terminal, and second electrode is connected
with a gate of the sixth transistor; and

an eighth transistor whose first electrode is connected with
the fourth voltage terminal, gate is connected with the
first clock signal terminal, and second electrode is con-
nected with the gate of the sixth transfer gate,

the second inverter and the third inverter connected in
series are disposed between the first node and the second
node, and the second inverter comprises:
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a ninth transistor whose first electrode is connected with
the third voltage terminal, gate is connected with the
second node, and second electrode is connected with the
third inverter; and

a tenth transistor whose first electrode is connected with
the fourth voltage terminal, gate is connected with the
second node, and second electrode is connected with the
third inverter,

the third inverter comprises:

an eleventh transistor whose first electrode is connected
with the third voltage terminal, gate is connected with
the second inverter, and second electrode is connected
with the first node; and

a twelfth transistor whose first electrode is connected with
the fourth voltage terminal, gate is connected with the
second inverter, and second electrode is connected with
the first node.

7. The shift register unit of claim 1, wherein the second

outputting module comprises:

an NAND gate connected with the first node, the third
voltage terminal, the fourth voltage terminal and the
second clock signal terminal, respectively, and having
an output terminal connected with a fourth inverter; and

the fourth inverter connected with the NAND gate, the third
voltage terminal and the fourth voltage terminal, respec-
tively, and having an output terminal connected with the
second signal output terminal.

8. The shift register unit of claim 7, wherein the NAND

gate comprises:

a thirteenth transistor whose first electrode is connected
with the third voltage terminal, gate is connected with
the first node, and second electrode is connected with the
fourth inverter;

a fourteenth transistor whose gate is connected with the
first node, and second electrode is connected with the
fourth inverter;

a fifteenth transistor whose first electrode is connected with
the third voltage terminal, gate is connected with the
second clock signal terminal, and second electrode is
connected with the fourth inverter; and

a sixteenth transistor whose first electrode is connected
with the fourth voltage terminal, gate is connected with
the second clock signal terminal, and second electrode is
connected with the first electrode of the fourteenth tran-
sistor,

the fourth inverter comprises:

a seventeenth transistor whose first electrode is connected
with the third voltage terminal, gate is connected with
the NAND gate, and second electrode is connected with
the second signal output terminal; and

an eighteenth transistor whose first electrode is connected
with the fourth voltage terminal, gate is connected with
the NAND gate, and second electrode is connected with
the second signal output terminal.

9. A gate driving circuit comprising a plurality of stages of

the shift register units of claim 1;

except for a first stage of shift register unit, a first signal
output terminal of each remaining shift register unit is
connected with a second signal input terminal of a pre-
vious stage of shift register unit adjacent thereto; and

except for a last stage of shift register unit, the first signal
output terminal of each remaining shift register unit is
connected with a first signal input terminal of a next
stage of shift register unit adjacent thereto.

10. The gate driving circuit of claim 9, wherein a frame

start signal is inputted to the first signal input terminal of the
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first stage of shift register unit; and a reset signal is inputted to
the second signal input terminal of the last stage of shift
register unit.

11. A display apparatus comprising the gate driving circuit
of claim 9.

12. The display apparatus of claim 11, wherein a frame
start signal is inputted to the first signal input terminal of the
first stage of shift register unit; and a reset signal is inputted to
the second signal input terminal of the last stage of shift
register unit.

13. The gate driving circuit of claim 9, wherein the input-
ting module comprises:

a first transfer gate connected with the first signal input
terminal, the first voltage terminal and the second volt-
ageterminal, respectively, and having an output terminal
connected with the first outputting module; and

a second transfer gate connected with the second signal
input terminal, the first voltage terminal and the second
voltage terminal, and having an output terminal con-
nected with the first outputting module.

14. The gate driving circuit of claim 13, wherein the first

transfer gate comprises:

a first transistor whose first electrode is connected with the
first signal input terminal, gate is connected with the first
voltage terminal, and second electrode is connected with
the first outputting module; and

a second transistor whose first electrode is connected with
the first signal input terminal, gate is connected with the
second voltage terminal, and second electrode is con-
nected with the first outputting module,

the second transfer gate comprises:

a third transistor whose first electrode is connected with the
second signal input terminal, gate is connected with the
second voltage terminal, and second electrode is con-
nected with the first outputting module; and

a fourth transistor whose first electrode is connected with
the second signal input terminal, gate is connected with
the first voltage terminal, and second electrode is con-
nected with the first outputting module.

15. The gate driving circuit of claim 9, wherein the first

outputting module comprises:

a third transfer gate connected with the inputting module
and the first clock signal terminal, respectively, and hav-
ing an output terminal connected with a second node
which is a node of the output terminal of the third trans-
fer gate and the first node;

a capacitor whose one terminal is connected with the sec-
ond node, and other terminal is connected with a fourth
voltage terminal; and

a first inverter connected with the first clock signal termi-
nal, the third voltage terminal and the fourth voltage
terminal respectively, and having an output terminal
connected with a control terminal of the third transfer
gate.

16. The gate driving circuit of claim 15, wherein the first

outputting module further comprises:

at least one pair of inverters connected in series, which are
disposed between the first node and the second node.

17. The gate driving circuit of claim 16, wherein the third
transfer gate comprises:

a fifth transistor whose first electrode is connected with the
inputting module, gate is connected with the first clock
signal terminal, and second electrode is connected with
the second node; and

a sixth transistor whose first electrode is connected with the
inputting module, and second electrode is connected
with the second node,
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the first inverter comprises:

a seventh transistor whose first electrode is connected with
the third voltage terminal, gate is connected with the first
clock signal terminal, and second electrode is connected
with a gate of the sixth transistor; and

an eighth transistor whose first electrode is connected with
the fourth voltage terminal, gate is connected with the
first clock signal terminal, and second electrode is con-
nected with the gate of the sixth transfer gate,

the second inverter and the third inverter connected in
series are disposed between the first node and the second
node, and the second inverter comprises:

a ninth transistor whose first electrode is connected with
the third voltage terminal, gate is connected with the
second node, and second electrode is connected with the
third inverter; and

a tenth transistor whose first electrode is connected with
the fourth voltage terminal, gate is connected with the
second node, and second electrode is connected with the
third inverter,

the third inverter comprises:

an eleventh transistor whose first electrode is connected
with the third voltage terminal, gate is connected with
the second inverter, and second electrode is connected
with the first node; and

a twelfth transistor whose first electrode is connected with
the fourth voltage terminal, gate is connected with the
second inverter, and second electrode is connected with
the first node.

18. The gate driving circuit of claim 9, wherein the second

outputting module comprises:

an NAND gate connected with the first node, the third
voltage terminal, the fourth voltage terminal and the
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second clock signal terminal, respectively, and having
an output terminal connected with a fourth inverter; and

the fourth inverter connected with the NAND gate, the third
voltage terminal and the fourth voltage terminal, respec-
tively, and having an output terminal connected with the
second signal output terminal.

19. The gate driving circuit of claim 18, wherein the NAND

gate comprises:

a thirteenth transistor whose first electrode is connected
with the third voltage terminal, gate is connected with
the first node, and second electrode is connected with the
fourth inverter;

a fourteenth transistor whose gate is connected with the
first node, and second electrode is connected with the
fourth inverter;

a fifteenth transistor whose first electrode is connected with
the third voltage terminal, gate is connected with the
second clock signal terminal, and second electrode is
connected with the fourth inverter; and

a sixteenth transistor whose first electrode is connected
with the fourth voltage terminal, gate is connected with
the second clock signal terminal, and second electrode is
connected with the first electrode of the fourteenth tran-
sistor,

the fourth inverter comprises:

a seventeenth transistor whose first electrode is connected
with the third voltage terminal, gate is connected with
the NAND gate, and second electrode is connected with
the second signal output terminal; and

an eighteenth transistor whose first electrode is connected
with the fourth voltage terminal, gate is connected with
the NAND gate, and second electrode is connected with
the second signal output terminal.
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